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Effects of Girdling, Foliar Fertilizer and Gibberellin Biosynthesis Inhibitors on
Changes of Plant Hormones Relating to Flowering of Lychee cv. Hong Huay on

Highland
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Abstract: The study aims to compare the effect of two gibberellin biosynthesis inhibitors; paclobutrazol and
mepiguat chloride on flowering of lychee plants grown on highland (1200 masl) in Chiang Mai province and to
analyze the hormonal changes during flower bud development. The experiment was conducted during March to
July 2013 with completely randomized design (CRD) consisting of 5 treatments and 5 replications, whereas 1
tree per replication was used. The treatments in this study were 1) control (no treatment), 2) girdling plus foliar
fertilizer (0-52-34) at 1% and ethephon at 400 mg/l; 3) girdling plus foliar fertilizer (0-52-34) with ethephon, and
paclobutrazol at 3000 mg/l, 4) girdling plus foliar fertilizer (0-52-34) with ethephon, and mepiquat chloride at
2500 mg/l, 5) girdling plus foliar fertilizer (0-52-34) with a combination of ethephon, paclobutrazol, and mepiquat
chloride. The result showed that treatment 5 (the combination of girdling plus foliar fertilizer (0-52-34), ethephon,
paclobutrazol, and mepiquat chloride) gave the highest percentage of flowering even under warm temperature
of July. The treatment could inhibit flushing, decrease auxin accumulation, but promote biosynthesis and

transportation of cytokinins (iP/iPA and Z/Zr) in leaves and apical buds, which consequently induce flowering.
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Development of apical buds and young shoots of lychee as affected by girdling plus foliar

fertilizer and paclobutrazol and/or mepiquat chloride
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Table 1. Effect of girdling plus foliar fertilizer and paclobutrazol and mepiquat chloride on flowering
behavior and quality of flower panicles of lychee

Days to Flower

Flowering Panicle types (%) Flower size (cm)
Treatment flowering number

(Days) (%) per panicle Full flower  Leafy flower Width Length
Control No flowering oc' 0b 0d 0d 0b 0b
G+F+E 9N 21.33b 523.11 a 25.83 bc 7417 ab 14.56 a 21.84 a
G+F+E+P 84 30.00 b 391.22 a 36.54 b 63.35b 11.83a 21.69a
G+F+E+M 84 76.66 a 526.91 a 17.50 ¢ 82.49 a 1459 a 24.27 a
G+F+E+P+M 84 80.00 a 448.31 a 81.81a 27.27 ¢ 16.15a 25.28 a
Significant - * * * * * *

'Means with the same letter within column are not significantly different at P<0.05 by LSD test

o 21 35 49 77 91
(19/04/2013)  (10/05/2013)  (24/05/2013) (7/06/2013)  (5/07/2013)  (19/07/2013)

m | %

Treatment

1) Control

2) G+F+E

3) G+F+E+P

4) G+F+E+M

5) G+F+E+P+M

" Days after girdling
Figure 2. Change of buds development as affected by girdling plus foliar fertilizer and paclobutrazol
and/or mepiquat chloride (ab = axillary bud, am = apical meristem, fb = inflorescence bud,
yl = young leaf)

172



na2eIN15AdUNe famdy wazansdudanisdauasiziauiuasadusanis

wRzuulasaailauianduiusiunmsaanaanuadfuanugaeaaLUNuige

4. NANTENLUBIENTELSINTAENALILDLSAAY
aansilanunlasBanuaasluuieg

NFANEINANTENLLBINITNATANTIFABNNT
wasuulaaFurouaefluuie 1Eur aandu (1AA)
wazlainlaily (iPAPA WAy Z/Zr) Tuiladalunazmn
48A199AUA A TiunTsat1siaLies neiiuaniy
FaudBunmaand (FuFt 0 ndaaduns) Tolaufrzes
fleBununisulasuulasnnaealliluninen Ae
Fudi 21, 35 Uay 49 WRIATUTS 3999NN1T AT
uRenFeuBunnsesTuuieluusazdaanafitnig
waguupsrasndsnandusuaesTuuaenty uas
lalnlATiuasunnsinai G

41 maulasuulauBunneaniuy (1AA)

TS URRANITATUR (fi”uﬁ' 0) luWg83nN
nessngegluszezlumania Wunos IAA Tuluaen
ne30R g ldumnmaiu mm‘fmﬁmm IAA‘lu‘l,mm
NITNATAILAN (control) 4 awmwulmuw 21 sn\mﬂ
1ui‘yil wanlugauAsan 1 uazas mewu@mq
[ﬂfam@m@:amquuﬂmmymmmmumquw 49
T nNIART 2-5 nuddauseanasinea Taiinns
uwanlugeu wiazaanaaan Usunnd IAA luluazan
fnaced 1R Tad Ay neaifd el uuiunssaia
muquﬁumnhé@u AVULANIZNUTDINITNAD AN

sannailasuitasiunns 1AA lupnges wugaEinng
wasuulaslilufimnafeniusuiiedelusnann
dn9fin (mwﬁ' 3)

42 sulaaundasiZunalalnlaiiv
(iP/iPA wag Z/Zr)

nalasuuasiunalslnladiuia iPiPA
waz Z/zr (nawd 4) Wl lufiAntadeaniu uay
fenAReITUTAINNITIm L ATesEALA Taely
nsdia04 IPPA WU91 Tuiud 0 Melunavpiaead
sTAU iP/iPA m@mnnsauﬁ%ﬂf;_niiuazﬁuﬁﬂuﬂﬂLL@:13J
uanFNeuae N NT AN AT N19ATH ndsaniiuly
G118 521N 9FUT 21-49 ndan13ATUAT 1NN
iP/iPA Ul LA AN ATRINTTUART 1 GERET
AILIAN) FAndutinagnties wasduuttinlaunnsng
fuadfisdAyneaianaaanimaans luany
A3un0s iPAPA 1990 370ART 2-5 @WLﬁ'umﬁ”u
mrmfnﬂiimﬁmummmwuﬁmﬂmmmam By
mumimuw 21 ummum HAzAz mewu@mq
siaiflosauileiudl 49 ndsaduia dau Z/zr lunssuds
7l 2-5 lalnlafiuas Buiiingeduludud 21 wdendu
Aq lulunazmeen Taglannzetislunsandan
5 aziifiunn Z/zr Wngeiuinniigaiileifiauy
N9sUARALTIRNNsRANARN T AT

(a) 18.00 . : g“‘:";‘ (b)  18.00 ] Control
e GH+F+E
" 16.00 I [ G+F+E+P § 16.00 ;G+F+E+P
1400 EOFHEM [ = 1400
& (3 G+F+E+P+M | 2 B GHFwEM
© 1200 1200 EOHEPM
§ Z1o0 £ Fooo
- S - a
‘g & 800 T o8 ‘
[ 3 =1 =9
g 7 600 § ~ 600 -
8 8 Tb
é 4.00 8 4.00 9
- 2.00 = g 2.00 b b g
0.00 | Bt 0.00 i i m 1
4] 21 35 49 35 49
Days after girdling Days after girdling
Figure 3. 1AA concentration in leaves (a) and apical buds (b) as affected by girdling plus foliar fertilizer

and paclobutrazol and/or mepiquat chloride
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Figure 4. Changes of iP/iPA (a-b) and Z/Zr (c-d) concentration in leaves and apical buds as affected by

girdling plus foliar fertilizer and paclobutrazol and/or mepiquat chloride
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Figure 5. Changes of auxin (a) and cytokinin (iP/iPA; b and Z/Zr; c) in leaf (L) and apical bud (AB) of
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and paclobutrazol and mepiquat chloride ( G+F+E+P+M)
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